INTRODUCTION
Endometriosis is a chronic benign condition, the diagnosis made when endometrial glands and stroma are found in locations outside the uterine cavity. Although typically not life-threatening, it is associated with significant morbidity and a negative impact on a woman's quality of life. 1 The hunt for a non-invasive test to diagnose mild-moderate endometriosis has been extensive. 2 Considering that the diagnosis of endometriosis is often delayed, the burden of undiagnosed, untreated endometriosis remains poorly understood. 3 Superficial endometriosis presents a challenging surgical problem, particularly when we counsel patients of perceived surgical outcomes.
Pre-operative investigations are important in order to provide the DOI: 10.1111/ajo.12911
O R I G I N A L A R T I C L E
Multicentre retrospective study to assess diagnostic accuracy of ultrasound for superficial endometriosisAre we any closer?
Background: To establish whether the ultrasound findings of minimal endometriosis are confirmed at laparoscopy and that a correlation can be established as to the anatomical sites in this mild form of the disease.
Aims:
Patients with pain and suspicion of endometriosis had an ultrasound scan by a sonologist with expertise in endometriosis as part of their pre-operative workup.
Measurements and Main results:
The clinical histories of 53 patients who had laparoscopy to investigate pelvic pain were reviewed. Ultrasounds were performed between 2012 and 2015 by a single sonologist with expertise in endometriosis assessments. The ultrasound findings were divided into subgroups as follows -presence of uterosacral ligament thickness, thickened pericolic fat, ovarian mobility and focal tenderness. These were compared with operative findings of those patients with superficial endometriosis. Evidence Level 3 -observational studies with controls and health services research that includes adjustment for likely confounding factors.
Results: Seventy-nine percent (42/53) of the patients had laparoscopic findings consistent with their ultrasound findings (95% CI 68-90%, P < 0.0001). Of the subgroups that we reviewed, uterosacral thickening (P < 0.05) and thickened pericolic fat (P < 0.05) were the most associated with superficial endometriosis at the time of laparoscopy.
Conclusion: Markers on ultrasound that reliably demonstrated inflammation
(thickened uterosacral ligaments and thickened pericolic fat) were shown to be significantly associated with the disease. This information will then be used as the basis upon which to develop a scoring system which can be assessed prospectively in a future study.
MATERIALS AND METHODS
All of the unit's surgical database was reviewed to detect patients who had undergone an ultrasound.
The variables scored in a univariate analysis for predictive capacity were:
• uterosacral thickness
• thickened pericolic fat
• focal tenderness
• ovarian immobility
• filmy adhesions
• symptoms -dysmenorrhoea, dyschezia, dysuria and dyspareunia. 
Statistical analysis
Patient data was entered into an Excel database and imported to SAS version 9.4 (SAS Institute Inc. Cary, NC, USA) for analysis.
Each potential ultrasound predictive parameter was analysed tical tests were two-sided at 5% significance level ( Table 1 ).
The data was assessed for accuracy of single marker predictiveness for superficial endometriosis. Bowel preparation in the form of a fleet enema was used prior to Normal pericolic fat is pedunculated adipose tissue, with 'thickened pericolic fat' equating to 'fat stranding' reported in inflammatory bowel conditions.
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RESULTS
Seventy-nine percent (42/53) of the patients had laparoscopic
findings consistent with their ultrasound findings (95% CI 68-90%, P < 0.0001; Table 1 
DISCUSSION
Endometriosis is thought to affect one in ten women with patient healthcare costs estimated at 10 billion dollars in the last decade in Australia, comparable to type 2 diabetes. 6 The development of a non-invasive tool for the diagnosis of superficial endometriosis is of great importance in this cohort of patients who currently have a diagnostic laparoscopy and biopsy as gold standard for diagnosing endometriosis. 7 The importance of early diagnosis has been
shown to benefit women in terms of offering management strategies to control symptoms and providing a language in which to express their situation to healthcare providers and the community. Although this is a retrospective study with a small sample size, it indicates that superficial endometriosis can be detected with ultrasound scan by an experienced sonologist who has specialised in endometriosis and we would argue that the skill-set required to diagnose these findings could be introduced into the Certificate of Obstetric and Gynaecological Ultrasound training curriculum.
Similar to obtaining sound surgical skills in the excision of endometriosis, ultrasound training in the assessment of endometriosis has a learning curve and appropriate exposure and training are required.
An important issue with the current study is the ultrasonologist's assessment of uterosacral ligament thickening. We have been unable to identify in the current medical literature a descriptive measurement in the ultrasound diagnosis of this thickening although there has been some literature on the evidence of fat stranding in patients with acute abdominal pain. 14 Endometriosis is known for a triad of pain symptoms; however, in our study, as in all other studies, we failed to demonstrate a symptom-based predictive tool. 4, 15, 16 
CONCLUSION
This small study demonstrates that a skilled sonologist with specific training may demonstrate superficial endometriosis that correlates to surgical findings with considerable accuracy. There has been an extensive search for non-surgical diagnosis of endometriosis. 17 As the ultrasound assessment of superficial endometriosis advances with appropriate education and training, we believe that this less invasive tool may be able to make a diagnosis of mild endometriosis and potentially decrease the healthcare costs and complications associated with surgery. Appropriate presurgical assessment of the severity of endometriosis will allow improved education of patients, utilisation of theatre time and appropriate allocation of seniority of surgeons.
